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IN THE CliATMS i 

1. A Flash EEprom system cfOmprising: 

one or more integrated <fcircuit chips each 
having an array of Flash EEprom ce/ls partitioned into 
a plurality of sectors, each se/tor addressable for 
erase such that all cells 
simultaneously ; 

means for selecting 
among the one or more chips fo] 

means for simultaneoi 



lerein 



are 



erasable 



isly 



plurality of sectors 
erase operation; and 
performing the erase 



operation on only the plural^y of selected sectors. 



2. A Flash 

including 
read or write operation 
enabled by a chip selec 
operation is performed 
chip select signal. 



EEpj^m system as in . oia HTn j.. 



on chips which have been 
signal, wherein the erase 
chips without regard to the 



3. A Flash/ EEprom fe^stem as in claim 1, 
wherein the erase operation mly be performed on the 
plurality of sector fleeted foJr erase operation, while 
read, write or othei/ operations may be performed on any 
other device not selected for erase operation. 



4. The ^lash EEprom system according to claim 
1, further compulsing: 

means /for individually removing any one or 
combination of /sectors from the plurality of selected 
sectors, such /that said removed sectors are prevented 
from further «ferase during the erase operation. 
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5. The Flash EEprom system according to claim 
1/ further comprising: 

means for simultaneously ydeselecting all 

sectors . 

6. The Flash EEprom systeih according to claim 
1, wherein the selecting means further comprises: 

individual register associated with each sector 
for holding a status to indicat/ whether the sector is 
selected or not. 

7. The Flash EEprom/system according to claim 
6, wherein the simultaneously erasing means is 
responsive to the status /in each of the individual 
registers, such that on^ the selected sectors are 
included in the erasing. 



8. The FlasyEEpro 
6, wherein any one ybr comb 
registers indicatinVa select 
resettable to an un^selected 




em according to claim 
|ion of the individual 
atus are individually 
itatus. 



9. The iriash EEprom system according to claim 
6, wherein a/l the individual registers are 
simultaneously Resettable to a status indicating the 
associated sectfors as not selected. 



10. /A system for correcting errors from 
defective ce^ls within an array of Flash EEprom cells, 
comprising:/ 

substitute cells; 

for substituting one or more of the 
defective/' cells with a corresponding number of 
substitute cells. 
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11. A system for correcting^ errors from 
defective cells within an array of Flas/EEprom cells as 
m claim lo wherein the substituting/eans also applies 
automatically to new defective cell/ as soon as they are 
detected . 



12 . A system for /correcting errors from 
defective cells within an ayky of Flash EEprom cells as 
m claim 10, said arra^/ being partitioned into a 
plurality of Flash erasable sectors such that all cells 
within each sector are/erasable at once, wherein the 
substitute cells are i/the same sector as the defective 
cells. ^ 



13. A/ system fbW correcting errors from 
defective cells^ithin an ari^of Flash EEprom cells as 
in claim ll, father comprisiW a defect map for storing 
defect pointers which link* the addresses of the 
defective cedls to that of the corresponding substitute 
cells. ' 



14. A system for correcting bad data in 
defect^e cells within an array of Flash EEprom cells as 
in cyim a3, wherein the defect map for said, defective 
cellar are located in the same sector as said defective 
cel.- 
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15. A system for correcting errors from 
defective cells within an array of Flash filprom cells 
as in claim lO, said array being parti^ned into a 
plurality of Flash erasable sectors such/that all cells 
within each sector are erasable at oiice, wherein the 
substitute cells are in the same secyr as the defective 
cells when the number of defective/bells in the sector 
does not exceed a predetermiofed number, and the 
substitute cells are in a di^rent sector when the 
number is exceeded. 



16. A system £otc correcting errors from 
defective, cells wi-thin array of Flash EEprom cells 
as in claim 15, whereir/ said sector is replaced in its 



entirety by a substitute ^ 
exceeded 



17. 



ctor when said number is 




A / system for Correcting errors from 
defective cell^ within an arky of Flash EEprom cells as 
in claim 15 wherein the substituting means also applies 
automatical]^ new defective cells as soon as they are 
detected . 



18, A system for correcting errors from 
defective cells within an array of Flash EEprom cells as 
in ^laim 17, including the use of error correction 

CO( 



# 
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19. A system for correcting liad data in 
defective cells within an array of Flasl/EEproxa cells, 
comprising: 

substitute cells for storing jr^od data intended 
for the defective cells; 

means for substituting the/bad data in one or 
more of the defective cells with /he good data in the 
corresponding substitute cells wl/n the defective cells 
are accessed. 



20. A system fori 



correcting bad data in 
'^^^^StiZ^ "^^^^^^ an arA of Flash EEprom cells as 

xn clain 19, further comprising means for automatically 
saving the good data in/ended to be written to the 
defective cells to the o6rresponding substitute cells, 
thereby perserving the/Integrity of the good data. 



21. 



syA 



item fo:ry correcting bad data in 
defective cells within an a^aV of Flash EEprom cells as 
in claim 20 wheredn the subsjtiWing means also applies 
automatically to/new defective cells as soon as they axe 
detected. ' 



22. /A system for correcting bad data in 
defective ce/ls within an array of Flash EEprom cells as 
in claim /o, said array being partitioned into a 
plurality 6t Flash erasable sectors such that all cells 
within eafch sector are erasable at once, and data is 
stored t;4erein, wherein the substituting means applies 
after thfe data including the bad data has been accessed. 
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23. A system for correcting l5ad data in 
defective cells within an array of Flash Jprora cells as 
xn claim 20, said array being partitioned into a 
plurality of Flash erasable sectors sue/ that all cells 
within each sector are erasable at o4e, wherein the 
substitute cells are in the same sectc^ as the defective 
cells. 



24. A system for coTrrecting bad data in 
defective cells within an array/f Flash EEprom cells as 
m claim 20, further comprisin/a defect map for storing 
defect pointers which linh/ the addresses of the 
defective cells to that of t/e corresponding substitute 
cells. ' 



25. A system /for correcting bad data in 
defective cells within ar/array of Flash EEprom cells as 
xn claim 24, wherein thjL defek map for said defective 
cells are located in t/e same Uj^tor as said defective 
cells. ' *^ 



26. A system for correcting bad data in 
defective cells wiy^iin an array of Flash EEprom cells as 
xn claxm 19, sa^d array being partitioned into a 
plurality of Tlaj/k erasable sectors such that all cells 
withxn each sector are erasable at once, wherein the 
substitute celL^ are in the same sector as the defective 
cells When th/ number of defective cells in the sector 
does not e^^eed a predetermined number, and the 
substitute yells are in a different sector when the 
number is exceeded. 
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27. A system for correcting jSad data in 
defective cells within an array of Flash ElCproin cells as 
in claim 26, wherein said sector is r/placed in its 
entirety by a substitute sector when /said number is 
exceeded . 

28. A system for correclling bad data in 
defective cells within an array of Flash EEprom cells as 
in claim 26, wherein the substituting means also applies 
automatically to newly occurring ydefective cells. 

29. A system for correcting bad data in 
defective cells within an arraV of Flash EEprom cells as 
in claim 28, including use o/ error correction codes. 



30. An improved iystem for writing data files 
into a Flash EEprom memoyy comprising: 

a cache memory/ for temporarily storing data 
files intended for the ^'lashN EEprom memory, said cache 



memory able to u 
cycles than the 

means 
EEprom memory for 
memory instead of 

means fo 



ndergrf significantly more write/ erase 
Fl ash/ EEprom \ mMiory ; 
resporfsive to dT^stem write to the Flash 
siting ddta files into the cache 
e Flash EEprom memory; 
identifying each data file in the 



cache memory; 

means fdr determining the time since each data 
file was last written; and 

means tor first moving data file having the 
longest time si/ce last written from the cache memory to 
the Flash EEpMbm memory when additional space for new 
data files required in the cache memory, thereby 

substantially reducing the number of actual writes and 
associated stress to the Flash EEprom memory. 



• 
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31* The improved system as ij/ claim 30, 
further comprising: 

a backup non-volatile memox^ downloading 
the data files in the cache memory theteto; and 

means responsive to an impending power loss for 
down loading the data files in the j^che memory to the 
backup memory, thereby saving th^ciata files from the 
possibly volatile cache memory. 

32, The improved yfeystem as in claim 30, 
wherein the backup memory ±/ part of the Flash EEprom 
memory • ^ 



33. The 
wherein the cache m 
access time than th 



imptoved system as in claim 30, 
(ory has a significantly faster 
of tlj^ Flash EEprom memory. 




34. •Mre improvQip^ystem as in claim 30, 
including a controller circuVtbhip for controlling the 
operations of/ the Flash EEjprom memory, wherein the 
improved sys^fem is part of thk controller circuit chip. 



^35, The improved system as in claim 30, 
including a microprocessor system and random access 
memor\/ wherein the improved system is implemented by 
sof tj/are in the microprocessor system with random access 
memory. 



storing data 
ry, said cache 
ore write/ erase 

to the Flash 



36, An improved system for writing data files 
into a Flash EEprom memory comprising: 
a cache memory for temporar: 
files intended for the Flash EEprom me 
memory able to undergo significantly 
cycles than the Flash EEprom memory; 

means responsive to a system 
EEprom memory for writing data fi/es into the cache 
memory instead of the Flash EEproiii/memory ; 

a tag memory for storing/ the identity of data 
files and the time each data fil/ was last written; and 
means for first moviiii^ data file having the 
longest time since last written/ from the cache memory to 
the Flash EEprom memory when/additional space for new 
data files is required in Ahe cache memory, thereby 
substantially reducing the /number 9f actual writes and 
associated stress to the /lash EEprom memory. 



37. The ir^roved system as in claim 36, 
further comprising: 

a backup n/n-volat lie memory for downloading 



aory thereto; and 



the data files in ^e cache 

means responsive to anVLmpending power loss for 
down loading the yflata files in the cache memory to the 
backup memory, thereby savin j the data files from the 
possibly volati/e cache memory. 



38. / The improved system as in claim 36, 
wherein the l/ackup memory is part of the Flash EEprom 
memory. 



The improved system as in claim 36, 
wherein t^e cache memory has a significantly faster 
access t^ime than that of the Flash EEprom memory. 



• 



42 



40 • The improved system as/ in claim 36, 
including a controller circuit chip for /control ling the 
operations of the Flash EEprom memdty, wherein the 
improved system is part of the contro/ler circuit chip. 

41. The improved system as in claim 36, 
including a microprocessor systefa and random access 
memory, wherein the improved sysftzem is implemented by 
software in the microprocessor s/stem with random access 
memory . 



42. An improved ^yaftem for writing data files 
into a Flash EEprom memory ycomprising: 

a cache memory flbr temporarily storing data 
files intended for the F]^sh EEprom memory, said cache 
memory able to undergo yfeignif icantly more write/erase 
cycles than the Flash EIEprbm memory; 

means responsive to a system write to the Flash 



EEprom memory for wniting 
Flash EEprom memorw^ or inst 
said responsive me^ns writd 
the a previous co|5y of said 
the cache men: 
a previous c( 



data file either into the 
into the cache memory, 
to the Flash EEprom when 
a file is not present in 
and writiig to the cache memory when 
of said d^a file is present in the 



cache memory; 

meansB for first moving data files having the 
longest timesS since last written from the cache memory 
to the Flashr EEprom memory when additional space for new 
data f±l&sJ is required in the cache memory, thereby 
substantiaTlly reducing the number of actual writes and 
associated stress to the Flash EEprom memory. 
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43* The improved system as /in claim 42, 
further comprising: 

a backup non-volatile memor^ for downloading 
the data files in the cache memory l^hereto; and 

means responsive to an impfending power loss for 
down loading the data files in the cache memory to the 
backup memory, thereby saving ythe data files from the 
possibly volatile cache memo] 



44 • The imprra^d system as in claim 42, 



wherein the backup memc 
memory. 



IS pa 



of the Flash EEprom 



45. The isfiproved system\fot writing data files 
into a Flash EB^rom memory acf:ording to claim 42, 
wherein said re^onsive means for writing includes a tag 
memory for st/ring the identity of data files and the 
time each da^a file was last written, and wherein said 
responsive/means writing to the Flash EEprom when said 
data f il^ is not tagged in the tag memory, and writing 
to the /ache memory when said data file is tagged in the 
tag memory. 



10 



15 



20 
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46. An improved system for writing ydata files 
into a Flash EEprom memory comprising: 

a cache memory for temporarily yStoring data 
files intended for the Flash EEprom memo3^, said cache 
memory able to undergo significantly m^re write/erase 
cycles than the Flash EEprom memory; 

means responsive to a system >6rite to the Flash 
EEprom memory for writing a data fiae either into the 
Flash EEprom memory or instead inlfo the cache memory, 
said responsive means writing to /the Flash EEprom when 
said data file is last written affter the pre^ietermined 
period of time, and writing bo the cache memory when 
said data file is last writ^n within a predetermined 
period of time; and 

means for first j/oving data files having the 
longest times since last /written from the cache memory 
to the Flash EEprom memory when additional space for new 
data files is required in the cache memory, thereby 
substantially reducing the number of actual writes and 
associated stress tor the FAsh EEprom memory. 



47. Th^ improveC^ystem as in claim 46, 
wherein the cachle memory hWs a significantly faster 
access time tha*( that of the\ Flash EEprom memory. 

48. / The improved system as in claim 46, 
including a Controller circuit chip for controlling the 
operations /of the Flash EEprom memory, wherein the 
improved system is part of the controller circuit chip. 



(49. The improved system as in claim 46, 
including a microprocessor system and random access 
memory/ wherein the improved system is implemented by 
softw^e in the microprocessor system with random access 
memo] 
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ig data files 
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50. An improved system for writj 
into a Flash EEprom memory comprising: 

a cache memory for temporarily storing data 
files intended for the Flash EEprom m/mory, said cache 
memory able to undergo significantly more write/erase 
cycles than the Flash EEprom memory 

a tag piemory for storing/the identity of data 
files and the time each data f il/ was last written; 

means responsive to a system write to the Flash 
EEprom memory for writing a d/ta file either into the 
Flash EEprom memory or inste/d into the cache memory, 
said responsive means writinfcf to the Flash EEprom when 
the data file is not identified in the tag memory, and 
writing to the cache me/ory when the data file is 
identified in the tag me/ory; and 

means for moving first the data files having 
the longest times siijfce last yritten from the cache 



memory to the Flash EEprom memoi- 
for new data files /is require(i 
thereby substantia/ly reducin 
writes and associated stress to t 




additional space 
the cache memory, 
le number of actual 
le Tlash EEprom memory. 



improved system as in claim 50, 



51. /The 
further comprifeing: 

a bafckup non-volatile memory for downloading 
the data filhs in the cache memory thereto; and 

ins responsive to an impending power loss for 
down loadii<g the data files in the cache memory to the 
backup memory, thereby saving the data files from the 
possibly/volatile cache memory. 



52. The improved system as in claim 50, 
wherein the backup memory is part of the Flash EEprom 
memory . 
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53. The improved system in claim 50, 

wherein the cache memory has a s^^ificantly faster 
access time than that of the Fl^;gfi EEprom memory. 



54. The improve system as in claim 50, 
including a controller ciTrcuit chip for controlling the 
operations of the F^ash EEprom memory, wherein the 
improved system is^^rt of theAcoijtroller circuit chip. 




system as in claim 50, 



55/' The improved 
includiW^ a microprocessor System and random access 
memory^herein the improved systeni is implemented by 
softijdre in the microprocessor system with random access 
mem6ry . 
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56. A memory card adapted tc/ plug into a 
computer system in a manner to communicat4 with a system 
bus and a standard power supply, / comprising the 
following mounted thereon: 

a plurality of EEprom integiy^ted circuit chips, 
each of said chips including: 

a large number of individually addressable 
storage cells organized/ into a plurality of 
sectors, each sector cohtaining a plurality of 
said storage cells, 

a plurality of ^are storage cells within 
any of said sectors> 
^ means responsive t(6 sign? 

for erasing all cells in o/e or 
without erasing cells in/other? 

means responsiyie to 
for reading the state Jbt addi 

means resportsive to 
for programming ^addressee 
predetermined stater and 

means responsive to an unsuccessful attempt to 
either program (6r erase a storage cell within one of 
said sectors fofr substituting one of said spare storage 
cells therefote while maintaining operation of the 
remaining ceMLs of said sector. 




^aid system bus 
ignated sectors 
sectors, 
laid system bus 
i^ge cells, 
said system bus 
cells to a 
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57. The memory card according to /claim 56 
which additionally comprises a cache memory Counted on 
said card, and wherein said programming mea/s includes 
means for initially programming said cache memory rather 
than said EEprom memory, said reading md4ns includes 
means for initially determining whether thb cache memory 
contains data to be read, and said programming means 
additionally includes means responsiv/ to said cache 
memory becoming full for writing its oldest unused block 
of data into said EEprom memory, th^eby to make room 
for new data in said cache memory. 



58. The memory card as An claim 56, wherein 
each of said chips further included a plurality of spare 
sectors, and wherein said suhfetituting means also 
substitutes one of said spare Rectors fp^^e of said 
sectors when a predetermined nu^er of p^ll^in said one 
of said sector become defecti/e. 



59. The memory caifd as i 
means for performing er^or co 
correction codes. 




including 
using error 



60. The memoify card as in claim 56, Including 
a controller and an interface connected to the system 
bus, said controlley^being adapted to be responsive to 
commands intended /or a standard magnetic disk drive 
storage system c^nectable to the computer system, 
thereby emulating/said disk drive system. 
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61, The memory card as in clain/56, in which 
various operating voltages are requir^ for various 
operations of the EEprom chips, iWuding means for 
generating the various operating/voltages from the 
standard power supply. 




10 



62 • A storage system i 
memory card of claim 56, cktaip 

a controller c 
the EEprom chips; 

means for generat 
of the EEprom ch 

means^r error correction in the operation of 
the storage s^tem; and 

ms for interfacing the storage system to a 
computer /System . 



forating therein the 
the operation of 
for the operation 




